DEVICE TO PROVIDE AN ELECTRICAL CONNECTION BETWEEN A 
RECOILING MASS OF A WEAPON AND A FIXED CRADLE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The technical scope of the invention is that of devices 
providing an electric connection between a recoil mass of a 
weapon and a fixed frame. 

2 . Description of Related Art 

In known weapons, the electrical connection between the 
recoil mass and the fixed cradle is provided by a fixed 
contact touch needle that presses with a contact integral 
with the recoil mass. 

The electrical energy developed using such a solution is 
reduced (around a few hundreds of milli Joules) and is enough 
to ignite an electrical igniter of the ammunition. 

This solution is ill adapted to weapons implementing 
plasma igniters. Indeed, the latter are powered by high 
voltage (of around 5 to 20 kilo volts) and high energy (of 
around a few hundred kilo Joules) impulses. 

The characteristics of the contact touch needle are such 
that the energy developed would cause the contacts to fuse 
and destroy the electrical supply. 

Moreover, it is not desirable, given the constraints in 
integrating them, to use long-length cables, fixed at one end 
to the cradle and at the other to the recoiling mass, that 
accompany the recoil movement of the weapon. 

The aim of this invention is to propose an electrical 
connection device that overcomes such disadvantages. 

Thus, the device according to the invention provides a 
reliable connection between a recoiling mass and a cradle of 
a weapon whilst enabling a substantial current to flow 
through (of around several hundred kilo Joules) . 

SUMMARY OF THE INVENTION 
Thus, the invention relates to a device providing an 
electrical connection between the recoiling mass of a weapon 
and its fixed cradle, device wherein it incorporates at least 
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one connector formed of a plug and a socket, one of which is 
integral with the cradle and the other with the recoiling 
mass, the elements being disconnected during the recoil of 
the recoiling mass. 
5 Advantageously, the plug or socket integral with the 

cradle may also be integral with motor means allowing it to 
be displaced so as to make sure it disconnects when the 
recoiling mass is in the starting position before firing. 

The pins of the plug may be integral with a support made 
10 of a flexible insulating material. 

The socket may incorporate and least two cylindrical 
contact terminals whose inner diameter will be slightly less 
that that of the plug's contact pins, each terminal will 
incorporate a longitudinal slot allowing it to deform 
15 radially when the pin is introduced. 

The plug may incorporate at least two contact pins whose 
free length out of the plug will be greater than or equal to 
that of the terminals. 

The plug may be integral with the cradle and the socket 
20 integral with the recoiling mass. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be made more apparent by the 
additional description given hereafter of a particular 
25 embodiment, such description being made in reference to the 
appended drawings, in which: 

Figure 1 is a schematic overview showing a weapon 
fitted with a connector according to the invention, 

- Figure 2 shows the connector alone in the connected 
30 state, 

- Figure 3 is a perspective view of one embodiment of a 
disassembled socket, 

Figure 4 shows a perspective view of a connector 

socket, 

35 - Figures 5a and 5b are two perspective views of the 

assembled socket. 
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DETEILLED DESCRIPTION OF PREFERED EMBODIMENTS 
With reference to Figure 1, a weapon 1 incorporates a 
recoiling mass 2 mounted able to slide with respect to a 
cradle 3. The recoiling mass 3 comprises a barrel that is 
5 fitted at its rear part with a breech sleeve 5, inside which 
the breechblock 4 is displaced. Such a weapon structure is 
well known to someone skilled in the art and requires no 
further description . 

Here, the barrel 2 receives a piece of ammunition of 
10 which only the obturating base 6 is shown. This base has a 
primer tube (not shown) , which will be, for example, of the 
plasma type such as described in patents FR2807610 and 
FR2807611. The primer is ignited by an electrical current, 
which reaches it via two contact elements 7a and 7b integral 
15 with the base 4 and electrically insulated from one another. 

When the breechblock 4 is closed, these contact elements 
are in electrical contact with two contact touch needles 8a 
and 8b integral with the breechblock 4 and connected to an 
electrical generator 9. 
20 According to the invention, the electrical connection 

between the contact touch needles 8a, 8b and the generator 9 
is made by means of a connector 10 that comprises a plug 11 
and socket 12. 

Here, the plug 11 is integral with the cradle 3 of the 
25 weapon and the socket 12 is integral with the recoiling mass 
2 and more particularly with the breechblock 4. 

The opposite arrangement is naturally also possible. 

The relative proportions of the connector 10 and the 
weapon 1 are naturally very exaggerated in Figure 1 so as to 
30 facilitate the description of the connector whilst situating 
it with respect to the weapon. The connector according to the 
invention is substantially smaller that the breechblock. A 
connector according to the invention, once assembled, thus 
forms a parallelepiped of around 200 mm x 200 mm x 100 mm. 
35 The socket 12 is formed of a body 13 made of an 

electrically insulating material, for example a plastic 
material, having two holes 14a, 14b inside which metal (for 
example brass) cylindrical contact terminals 15a, 15b are 
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positioned. The diameter of the holes 14a, 14b is smaller on 
either side of the terminals 15a, 15b thus immobilizing them 
axially with respect to the body 13 by shoulders 16. The 
terminals 15a, 15b may be embedded in the material of the 
5 body 13, which may thus be cast over the terminals. 
Alternatively, the body 13 may be made of two parts made 
integral with one another, for example, by screws. This 
solution will enable the terminals to be disassembled. 

Each terminal 15a, 15b is connected to one of the contact 

10 touch needles 8a, 8b by a conductor 17a, 17b that passes 
through the breechblock 4 . 

The plug 11 incorporates an insulating case 18 closed by 
a cover, also insulating and fastened to the case, for 
example, by screws. The case 18 encloses two cylindrical 

15 contact pins 20a, 20b that pass through the cover via 
openings . 

Each pin 20a, 20b has an enlarged head 21a, 21b 
electrically connected by welding to an electrical conductor 
22a, 22b itself linked to an electric generator 9. 
20 The insulating case 18 incorporates an inner cavity 

inside which the heads 21 of the pins 20 are housed. This 
cavity is filled with a flexible support insulating material 
23 (for example, silicon) that encloses the pin heads 21. 
Additionally, the openings in the cover 19 have a greater 
25 diameter that than of the pins (a few tenths of mm) . Such 
characteristics allow the pins 20 to be given a certain 
liberty of movement enabling a limited pivoting of the axis 
of each pin with respect to the case 18. 

Such an arrangement facilitates the correct positioning 
30 of the pins 20a, 20b with respect to the terminals 15a, 15b 
when the connection is established. 

Pins 20a and 20b are intended to be introduced into 
terminals 15a, 15b so as to ensure an electrical contact 
between conductors 22a, 22b and conductors 17a, 17b. Figure 2 
35 thus shows the plug and socket in their connected position. 

The length of the pins 20a, 20b that extend outside the 
case 18 is selected to be greater than or equal to that of 
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terminals 15a, 15b. This so as to ensure a maximal contact 
surface . 

The inner diameter of terminals 15a, 15b is slightly less 
than that of contact pins 20a, 20b of the plug 11. Moreover, 
5 each terminal 15 has a longitudinal slot 24 making it 
possible for it to deform radially when the pin 20 is 
introduced. Such an arrangement improves the quality of the 
electrical connection by reducing the electrical contact 
resistances . 

10 According to another characteristic of the invention, the 

plug 11 (integral with the cradle) is fastened to motor means 
25 which here is constituted by a hydraulic jack whose body 
is integral with the cradle 3 of the weapon and whose rod 26 
is fitted with the plug 11. 

15 By acting on the jack 25, it is thus possible to displace 

the plug 11 with respect to the socket 12 so as to ensure the 
connection or disconnection of the plug and socket 
(displacements following arrow d) . 

Moreover, since the socket is integral with the recoiling 

20 mass, the recoil of said mass during firing leads to a 
relative displacement of the socket with respect to the plug, 
and thus to its disconnection. 

The device operates as follows. 

Before firing, the breechblock 4 needs to be 
25 transversally displaced with respect to the gun barrel 2 so 
as to allow a piece of ammunition to be loaded into the 
weapon. To enable such a displacement of the breechblock, the 
plug 11 must be disconnected from the socket 12. The jack 25 
will be employed for this and will control the disconnection 
30 (Figure 1). This disconnection also ensures the safety of the 
ammunition loading operation since no electrical voltage may 
be applied to the breechblock 4 . 

After loading and before firing the jack is operated in 
the opposite direction so as to establish the connection 
35 between plug 11 and socket 12 (Figure 2) . The flexibility of 
the pins 20 and the slots 24 in the terminals 15 provides a 
reliable connection and a good quality of electrical contact. 
The generator 9 is then activated to supply electrical energy 
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to the ammunition via conductors 22, 17 and connector 10. The 
electrical characteristics of the contacts established by the 
connector enable the transmission of electrical power to the 
tune of several hundred kilo Joules enabling the ignition of 
5 a plasma igniter. 

Firing the projectile causes the recoiling mass 2 to 
recoil (in direction D) . The recoil automatically causes the 
electrical connector 10 to open without any particular 
mechanical constraints. The jack 25 is controlled, either 

10 simultaneously or after recoil has begun, so as to move the 
plug 11 away from the socket. Such an arrangement ensures 
that, when the recoiling mass returns into position after 
recoil, the electrical connection is not automatically re- 
established, thereby enabling the breechblock 4 to be opened 

15 for reloading. 

Figures 3 to 5b show an example of a particular 
embodiment of a socket 12. Here, this is formed of two parts: 
a support 12a and flange 12b, connected to the support 12a by 
screws. The support 12a and flange 12b are made of an 

20 insulating (plastic or composite) material. The support and 
flange both carry two half -cylinders 27, 28, which constitute 
housings for the terminals 15 (not shown in Figure 3) . These 
half-cylinders are delimited by shoulders 16, which 
immobilize the terminals axially. 

25 Figure 4 shows a perspective view of a terminal 15 before 

being set into position in housings 27, 28. The terminal is 
made of brass and the slot 24 ensures its flexibility. A 
conductive rod 29 is integral with the terminal, to which it 
is fastened by welding. This rod conducts the current through 

30 the support 12a, through which it passes via a hole (not 
shown in Figure 3) . 

Figures 5a and 5b show this socket 12 assembled. Figure 
5b also shows the two rods 29a and 29b, which are each 
integral with a terminal 15. The conductors 17a and 17b will 

35 be fastened to these rod by welding when the socket is being 
mounted onto the breechblock. 
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By way of a variant, it is possible for the socket to be 
connected to the cradle and the plug to be connected to the 
recoiling mass. 

It is also possible for a connector to be defined 
5 according to the invention that has more than two plug-socket 
assemblies. There may be provided other plug-socket 
assemblies so as to conduct a programming signal intended for 
the ammunition or else to conduct a signal to the cradle to 
measure the temperature in the gun chamber. 

10 The connector according to the invention is particularly 

well adapted to the conduction of a high voltage current such 
as that required to ignite a plasma igniter. It is, however, 
also possible to use the connector according to the invention 
to conduct an igniting current of moderate strength (of 

15 around an ampere), for example to ignite a classical igniter. 
In this case, the connector according to the invention 
provides an excellent quality of electrical contact between 
the recoil mass and the cradle whilst being simple in 
structure . 

20 



